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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] (a) It is the heat treatment object of the aromatic series condensation 
polymer which consists of carbon, hydrogen, and oxygen. The insoluble and infusible 
nature base whose specific surface area have the poly acene system skeletal 
structure whose atomic ratios of a hydrogen atom / carbon atom are 0.05-0.5, and 
according to a BET adsorption method is more than 600m2 / g, (b) It is the electrode 
for cells which uses a composite with lithium cobalt oxide as an active material. (1) 
Electrode for cells which the mean particle diameter of this lithium cobalt oxide is 1 
micrometer or less, and is characterized by the pore volume which has the pore 
diameter of 0.1 micrometers or less in (2) this electrodes occupying 70% or more to 
total pore volume. 

[Claim 2] The electrode for cells according to claim 1 with which an insoluble and 
infusible nature base consists of a particle with a mean particle diameter of 1 
micrometer or less. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the electrode for cells, and relates to 
the electrode for cells which uses as an active material the composite of the insoluble 
and infusible nature matter and lithium cobalt oxide which have the engine 
performance of a semi-conductor in a detail further. 
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PRIOR ART 



[Description of the Prior Art] In recent years, portable-izing of home electronics and 
electronic equipment and code friction mark-ization are progressing quickly. In 
connection with this, a highly efficient cell came to be called for as a power source by 
the small light weight. As a power source of current and the above-mentioned device, 
rechargeable batteries, such as the so-called primary cells, such as a dry cell, a 
nickel-Cd cell, and a lead cell, are used. However, recently, the rechargeable battery 
which can be charged came to be repeatedly used abundantly to the primary cell 
which a life is short and has the need for exchange. Above all, as a power source for 
small devices, although the nickel-Cd cell is the current mainstream, the engine- 
performance improvement is also approaching the limitation to needs called high- 
capacity— izing. In addition, the argument about global environment problems has 
prospered since the past several years, and the public opinion over the harmful nature 
of Cd which is an active material is increasing. Then, the expectation for development 
of the rechargeable battery which had the engine performance more than a nickel-Cd 
cell, and had dependability and safety is great. 

[0003] These people have proposed the rechargeable battery using what doped the 
electron-donative matter or the electronic receptiveness matter to the insoluble and 
infusible nature base containing the poly acene system skeletal structure which is a 
kind of an organic semiconductor previously as an electrode active material (JP.60- 
1701 63, A), this cell also has the possibility of the formation of a thin form, and 
lightweight-izing with high performance, its oxidation stability of an electrode active 
material is also high, and that shaping is also still easier for it — etc. — it is a 
promising rechargeable battery. Furthermore, these people have proposed the 
rechargeable battery which uses the composite of the above-mentioned poly acene 
system organic semiconductor and a metallic oxide as an active material (JP.63- 
314759.A). Although this cell has a big capacity, without losing the boosting-charge 
nature which is the description of a cell of having used the above-mentioned poly 
acene system organic semiconductor, it cannot say capacity with a still satisfying 
thing. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the electrode for cells with a 
large capacity per unit volume can be offered. The cell using the electrode of this 
invention continues at a long period of time, and it can charge, it can discharge, and, 
moreover, its manufacture is easy and economical. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As a result of this invention persons' 
advancing research wholeheartedly in view of an above-mentioned problem and 
creating an electrode by various approaches, when the mean particle diameter of 
lithium cobalt oxide (III) and the pore volume of an electrode are controlled in the 
specific range, the place which the capacity per unit volume completes a header and 
this invention for going up remarkably, and makes this electrode that purpose is to 
offer the electrode for cells with large capacity, especially capacity per unit volume. 
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MEANS 

[Means for Solving the Problem] The above-mentioned purpose is the heat treatment 
object of the aromatic series condensation polymer which consists of (a) carbon, 
hydrogen, and oxygen. The insoluble and infusible nature base whose specific 
surface area have the poly acene system skeletal structure whose atomic ratios of a 
hydrogen atom / carbon atom are 0.05-0.5, and according to a BET adsorption 
method is more than 600m2 / g, (b) It is the electrode for cells which, uses a 
composite with lithium cobalt oxide as an active material. (1) ft is attained by the 
electrode for cells which the mean particle diameter of this lithium cobalt oxide is 1 
micrometer or less, and is characterized by the pore volume which has a pore 
diameter below 01. mum in (2) this electrodes occupying 70% or more to total pore 
volume. 

[0006] The insoluble and infusible nature base (it is the following and PAS may be 
called) which has the aforementioned poly acene system skeletal structure used by 
this invention is indicated by JP, 60-1 52554, A by the applicant for this patent, JP.60- 
1701 63, A, etc. An aromatic series system condensation polymer is the condensate of 
the aromatic hydrocarbon compound and aldehydes which have a phenolic hydroxyl 
group here. As an aromatic hydrocarbon compound, although the so-called phenols 
like a phenol, cresol, and a xylenol are suitable, it is not restricted to these, for 
example. For example, a degree type (** 1): [Formula 1] 
HO ^ OH 

— ecH 3 ) , 



(CH 




It can be the methylenebis phenols shown by (here, x and y are 0.1 or 2 
independently, respectively), or they can also be hydroxy biphenyls and hydroxy 
naphthalene. Phenols, especially a phenol are [ among these ] suitable practical. 
[0007] The denaturation aromatic series system polymer which could also use the 
denaturation aromatic series system polymer which permuted the one section of an 
aromatic hydrocarbon compound which has the above-mentioned phenolic hydroxyl 
group as an aromatic series system condensation polymer in this invention by the 
aromatic hydrocarbon compound, for example, a xylene, which does not have a 
phenolic hydroxyl group, toluene, an aniline, etc., for example, the denaturation 
aromatic series system polymer which is the condensate of a phenol, a xylene, and 
formaldehyde, and was permuted with the melamine and the urea can also be used. 
Furan resin is also still more suitable. Formaldehyde, an acetaldehyde, a furfural, etc. 
can be used as an aldehyde and formaldehyde is suitable. As a phenolaldehyde 
condensate, you may be any of a novolak mold, resol molds, or those composites. 
The spherical phenol system resin (100 micrometer or less extent of spherical 
diameters) marketed as a bell pearl R (trademark: Kanebo, Ltd. make) can also be 
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used. PAS in this invention is the heat treatment object of the aromatic series system 
compound like the above, for example, can be manufactured as follows. 
[0008] Inorganic substances, such as a zinc chloride, sodium phosphate, a sodium 
hydroxide, a potassium hydroxide, or a potassium sulfide, are mixed in the above 
mentioned aromatic series system condensation polymer. What is necessary is to add 
the above-mentioned inorganic substance and just to fully mix as the mixing 
approach, after dissolving an aromatic series system condensation polymer in 
solvents, such as a methanol, an acetone, or water. Moreover, as long as an aromatic 
series system condensation polymer is the thing of melting nature like a novolak, you 
may mix under a heating condition. Although the mixing ratio of an aromatic series 
system condensation polymer and the above mentioned inorganic substance changes 
with the classes and configurations of the polymer and inorganic substance to mix, 
10/1 - 1/7 are desirable at a weight ratio, next, the above-mentioned mixture — the 
shape of a film, tabular, fibrous, and blanket-like — it hardens in the form of granular 
or those mixing. Subsequently 350-800 degrees C of 350-700 degrees C of 
hardening objects acquired in this way are especially heated to the temperature of 
400-600 degrees C preferably in a non-acidity ambient atmosphere. The non- 
oxidizing atmosphere to which heat treatment which an aromatic series system 
condensation polymer requires is carried out is nitrogen, an argon, helium, neon, a 
carbon-dioxide ambient atmosphere, or a vacuum, and nitrogen is used preferably. 
Even if this non-oxidizing atmosphere is standing it still and it is flowing, it does not 
interfere, fully washing the acquired heat treatment object with water or dilute 
hydrochloric acid — heat treatment — the mineral salt included inside of the body is 
removable, and if this is dried after that, PAS with a big specific surface area can be 
obtained. 

[0009] such PAS used by this invention — the atomic ratio (henceforth a H/C ratio) 
of a hydrogen atom / carbon atom — 0.05 to 0.5 — it has the poly acene system 
skeletal structure of 0.1-0.35 preferably. According to the X-ray diffraction 
(CuKalpha), the location of the Maine peak is expressed with 2theta, and exists 
among 20.5-23.5 degrees, and the peak of an and also [ it is broadcloth ] exists 
among [ other than this Maine peak ] 41-46 degrees. That is, it is understood that 
Above PAS progresses uniformly [ the polycyclic structure of the benzene of the poly 
acene system ] between the poly acene system molecules and moderately. When a 
H/C ratio exceeds 0.5, the charge effectiveness of the charge and discharge of a 
rechargeable battery which used the composite of PAS and lithium cobalt oxide as an 
electrode worsens. On the other hand, when this value is less than 0.05, the. capacity 
of a cell will fall. The specific-surface-area values, by the BET adsorption method of 
PAS used by this invention are more than 600m2 / g. The case of under 600m2 / g, in 
the cell using the electrode for cells of this invention, since it will be necessary to 
make a charge electrical potential difference high, energy efficiency falls, and 
degradation of the electrolytic solution is caused. 

[0010] In this invention, since PAS has the high specific surface area more than 
600m2 / g, as mentioned above, it can pull out enough engine performance sufficient 
as an active material, i.e., the capacity which PAS to be used has, not much 
regardless of the particle size. However, if the particle size of PAS is too large, since 
it will become that it is hard to distribute the lithium cobalt oxide which is easy to 
condense between in a PAS matrix (i.e., a PAS particle) secondarily, it is desirable 
that it is finally the particle size of 1 micrometer or less. 

[001 1] It sets to the electrode of this invention and is above LiCo02. Finally, mean 
particle diameter needs to be 1 micrometer or less, when it becomes an electrode, 
this can fully pull out the capacity which it can have regardless of PAS with the large 
surface area described previously to particle size — receiving — LiCo02 a case — 
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particle size — being large — if it elapses, the capacity which it can have will be 
pulled out enough — things — difficult — becoming — a sake — it is . Namely, 
UCo02 with a larger particle size than 1 micrometer The capacity does not become 
sufficient thing, though the pore distribution conditions in the electrode described 
later are fulfilled when it uses. 

[0012] It sets to the electrode of this invention and is PAS/UC0O2. Although a ratio 
may change by the application of the electrode containing these, it is desirable 90 / 
10 - 10/90 (weight ratio), and that it is especially 70 / 30 - 30/70. It is especially 
LiCo02. When it increases too much, there is an inclination for the boosting-charge 
nature which is the features of a composite to be lost. PAS and LiCo02 The electrode 
for cells of this invention which uses a composite as an active material can be 
manufactured as follows, for example. Namely, PAS and LiCo02 After grinding and 
mixing, an electric conduction agent and a binder are added and fabricated if 
needed. At this time, it is PAS and LiCo02. Although fine particles, a staple fiber, etc. 
should just be the gestalten which are easy to mix, fine particles of a gestalt are 
practical. What is necessary is just to use them, not limiting especially an electric 
conduction agent, a binder, etc. that are used in this invention, and choosing them 
from what is generally used for the electrode for cells suitably. PAS and LiCo02 Even 
if it mixes after grinding according to an individual to a predetermined grain size 
beforehand, it is PAS and LiCo02. Grinding mixing may be carried out at coincidence. 

[0013] Although not limited especially as a grinding method, it is desirable to use the 
pulverizer represented by ball mills, such as a pot mill and a vibration mill. LiCo02 
with small detailed PAS and grain size It is LiCo02 to control in pore proportion 
mentioned later, when compounding by mixing and making an electrode. It is difficult 
by causes, such as secondary condensation (apparent grain-size increase). 
Therefore, LiCo02 In order to distribute homogeneity in the matrix made by PAS, it is 
PAS and LiCo02. Approaches, such as carrying out grinding mixing, are desirable to 
coincidence. Especially the shaping approach is not limited but can use the shaping 
approach of common use used for fine particles, for example, compression moulding 
technique etc. 

[0014] Lithium cobalt oxide is easily obtained by the well-known proper approach. If 
the example is shown, a lithium carbonate (Li2 Co3) and cobalt carbonate (CoC03) 
will be heated at 900 degrees C, for example, and it will be obtained, lithium acid 
cobalt — general — LixCo02 ** — although expressed, the range of the value of x 
is 0<=x<=1 by the charge and discharge within the synthesis method and a fuel cell 
subsystem etc. Especially the lithium cobalt oxide (following LiCo02 and ******) in 
this invention is not limited about the value of x. 

[0015] It sets to the electrode for cells of this invention, and is very detailed LiCo02. 
Since homogeneity distributes in a PAS matrix and many electrodes have what has a 
small pore diameter, capacity becomes remarkably large and the boosting charge of 
the cell using this becomes possible. An example explains this invention concretely 
below. 
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EXAMPLE 



[Example] 

Example 1 PAS and LiCo02 Manufacture: The slurry which mixed the manufacture 
water solubility resol mold phenol resin (about 60% concentration) / zinc chloride / 
water of -(1) PAS at a rate of 10/25/5 by the weight ratio was slushed into the 
10cmx10cmx1cm mold, and having put the glass plate on it and inhibiting evaporation 
of moisture, at 100 degrees C, it heated for 1 hour and hardened. This hardening 
object was put in into the SHIRIKO knitting electric furnace, and it heat-treated by 
carrying out a temperature up and heating to 500 degrees C at 40 degrees C/hour in 
rate in the nitrogen air current. Next, after dilute hydrochloric acid's having washed 
this heat treatment object and removing a zinc chloride, tabular PAS was obtained by 
rinsing and subsequently drying. The specific surface area by the BET adsorption 
method of this PAS was 2000m2 / g, and a very big value. Moreover, when elemental 
analysis was performed, the atomic ratio of a hydrogen atom / carbon atom was 0.23. 
For 10 minutes, and 24 hours and 48 hours and grinding time amount were changed, 
the ball mill made of nylon ground PAS obtained in this way, and mean particle 
diameter obtained the PAS powder which is 5.2 micrometers, 0.7 micrometers, and 
0.4 micrometers, respectively. In addition, it asked for the mean particle diameter of 
PAS powder with the electron microscopic method (the volumes for "fine-particles" 
Teruichiro Kubo, and 2nd edition Maruzen Co., Ltd. of Showa 54 revision). 
[0017] (2) LiCo02 LiCo02 of manufacture marketing LiCo02 whose mean particle 
diameter it grinds for [ grinding time amount ] 10 minutes in 48 hours and 72 hours 
using the ball mill made from an alumina, and is 6.5 micrometers, 0.6 micrometers, 
and 0.4 micrometers, respectively Powder was obtained. Mean particle diameter was 
measured with the electron microscopic method like PAS. In any case, it is LiCo02. 
Although the particle was condensed secondarily, it measured in the magnitude of a 
primary particle. 

[0018] LiCo02 with a PAS of with example 2 mean particle diameter of 5.2 
micrometers and a mean particle diameter of 6.5 micrometers PAS/LiCo02 =40 / 60 
(weight ratio) — the ball mill made from an alumina — putting in — 24 hours 
(example 2a) — and grinding was carried out for 48 hours (example 2b). PAS and 
LiCo02 which were obtained When the composite was observed with the electron 
microscope, the mean particle diameter of PAS was 0.5 micrometers and 0.4 
micrometers, respectively. LiCo02 Since it was ground and homogeneity was mixed 
with the PAS particle, it is LiC02. Although exact measurement of a particle diameter 
was difficult, all of mean particle diameter were about 0.5 micrometers. 
[0019] The polytetrafluoroethylene 8 weight section was added by using carbon black 
as 75 weight sections and a binder as an electric conduction agent to the obtained 
composite 100 weight section, with the mortar, the roller after mixing and kneading 
performed sheet forming, and the electrode sheet with a thickness of 750 
micrometers was obtained. When pore distribution of this electrode sheet was 
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searched for for the ratio of (pore volume which has 0.006-micrometer or more pore 
diameter bf 0.1 'micrometers or less)/(pore volume which has 0.006-micrometer or 
more pore diameter of 100 micrometers or less) by the mercury porosimeter (the 
Shimadzu make, pore sizer), they were 78% and 81%, respectively. This electrode 
sheet is pierced to 15mmphi, and it considers as a positive electrode, and is UCI04 
of 1M to the lithium electrolytic solution as a negative electrode. The cell as shown in 
drawing 1 using the nonwoven glass fabric as a propylene carbonate solution 
separator was assembled. The electromotive voltage was 2.90V. After carrying out 
constant-potential charge of this cell by 4.1V for 2 hours, the electrode engine 
performance was evaluated by discharging to 2.5V with a 2mA current, and measuring 
capacity. A result is shown in Table 1 . 

[0020] LiCo02 with a PAS of with example 3 mean particle diameter of 0.4 
micrometers and a mean particle diameter of 0.4 micrometers It mixed with the ball 
mill made of nylon by PAS/LiCo02 =40 / 60 (weight ratio) for 1 hour. In addition, 
since the ball mill made of nylon was used, it is PAS and LiCo02. There was no big 
change in particle size. The electrode was manufactured like the example 1 using this 
composite, and, subsequently the cell was assembled. About this cell, the electrode 
was evaluated by the same approach as an example 1 . A result is shown in Table 1. 
[0021] LiCo02 with a PAS of with example 4 mean particle diameter of 0.7 
micrometers and a mean particle diameter of 0.6 micrometers It mixed with the mortar 
by PAS/UCo02 =40 / 60 (weight ratio), and the composite was obtained. It sets on 
this condition and is PAS and LiCo02. There was no big change in that particle size 
both. The electrode was manufactured like the example 1 using this composite, and, 
subsequently the cell was assembled. The approach same about this cell as an 
example 1 estimated the electrode. A result is shown in Table 1. 
[0022] LiCo02 with a PAS of with example of comparison 1 mean particle diameter of 
5.2 micrometers, and a mean particle diameter of 6.5 micrometers It mixed with the 
mortar by PAS/UC0O2 =40 / 60 (weight ratio). The electrode was manufactured like 
the example 1 using the obtained composite, and, subsequently the cell was 
assembled. About this cell, the electrode was evaluated by the same approach as an 
example 1 . A result is shown in Table 1 . 

[0023] LiCo02 with a PAS of with example of comparison 2 mean particle diameter of 
0.4 micrometers, and a mean particle diameter of 6.5 micrometers It mixed with the 
mortar by PAS/LiCo02 =40 / 60 (weight ratio). The electrode was manufactured like 
the example 1 using the obtained composite, and, subsequently the cell was 
assembled. About this cell, the electrode was evaluated by the same approach as an 
example 1 . A result is shown in Table 1 . 

[0024] LiCo02 with a PAS of with example of comparison 3 mean particle diameter of 
0.4 micrometers, and a mean particle diameter of 0.6 micrometers By PAS/LiCo02 
=40 / 60 (weight ratio), it mixed with the ball mill made of nylon for 1 hour. The 
electrode was manufactured like the example 1 using the obtained composite, and, 
subsequently the cell was assembled. About this cell, the electrode was evaluated by 
the same approach as an example 1 . A result is shown in Table 1 . 
[0025] LiCo02 with a PAS of with example of comparison 4 mean particle diameter of 
5.2 micrometers, and a mean particle diameter of 0.6 micrometers By PAS/UC0O2 
=40 / 60 (weight ratio), it mixed with the ball mill made of nylon for 1 hour. The 
electrode was manufactured like the example 1 using the obtained composite, and, 
subsequently the cell was assembled. About this cell, the electrode was evaluated by 
the same approach as an example 1. A result is shown in Table 1 . 
[0026] In example 5 example 1 b, the same approach estimated the electrode except 
being referred to as PAS/LiCo02 =60 / 40 (weight ratio). 

[0027] In example of comparison 5 example 4, mixing was made the same except 
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using a mortar and the electrode was evaluated. The result of the electrode evaluation 
in the ab6ve-mentioned example and the example of a comparison is collectively 
shown in Table 1 . 
[0028] 
[Table 1 ] 





PAS 
(lim) 


L i C 0 Oj 
(nm) 


0. 1/tra 
(%) 
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mmm u 
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8. 0 
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0. 4 
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8. 0 
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6. 4 
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7. 2 
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5. 2 


0. 6 


64 


6. 6 


'g&m 4 


0. 4 


0. 5 


83 


6. 2 


mm 5 


0. 4 


0. 5 


6 8 


5. 1 



[0029] UCo02 In the example whose mean particle diameter is 1 micrometer or less 
and whose pore percentage of 0.1 micrometers or less in an electrode is 70% or 
more, it is clear that the capacity of a cell is altogether high. Moreover, it is LiCo02 
although the pore percentage is 74% in the example 2 of a comparison. Since mean 
particle diameter is large, the capacity of a cell is low. 
[0030] 
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ic»au:«*«*©ttB**Ta*»*Bttaafc 

[CMT*. 
[0 0 0 2] 

[Ba©&f6] iS*. BSKfiRtf^aSS©*-:*:? 

wmsftaji^icQ^fc. a*. 'hs«Hffl«asto 
■c. n ; -cd*»^att±aicQ-3-ci»«**Mftft 

fcl*ofcr-*ICttU *©ttttMti»JHC5ttttl»T 

jq*.t. zca«ifta»a«BaBic-3L»T©«ii 

jFSAMCtfoTfcy. 5S«D»-C*3Cd©**1xlCttT 
Stttt^B* f CTIM i -Cdt*ttlO« 

icwraaaattei*. 

[0 0 0 3] *diBAiaftl£*a¥»*©--aTfc5tf 

aaaaa*: Lrfflt»a-afc*»*tt»LTt*« 

Bg6 0 - 1 7 0 1 6 3 4M) . Z©*5fe»Ktta"CS 

aafc©*JBttfc*LT*y. *Batta©Bft 



HO 



(CHi* 



CH 3 



t FD*^t7i - JUS. tFD^vt: 



SfcH&afe-ca&S. SIC. StiiBAia. ±E#'J71Z 

>**«*ai(*i:ABK^btt©a^tt€Js«5at trffi 

L»3~Jfc«Jft€tt»LTl*5 (^PaBS6 3 - 3 1 4 7 5 
9*£«) . w©aft(a±K*'J71z>fc*r«¥afc£ 

ai*fcaa©wa-c*a*aaatt**5cfca<** 

«l€*r*<»*. LirLSa«*fl:»£©l»< hot 

[0004] 

naB(ca*aaaa*a«>ii*©^araaeft*Lfc 
aa. 'j?oi»a<t3MJH" (nn©sp^iasfi«tua 
ffi©an»»€«3E©afflic#jaT3i:. c©aa«* 
tt(*aafcy©ca^au<±#T3wt*amL. * 

atcaftttasfcyoaapftguaaatfie 

[0005] 

[«B€»J*Tafc«>©#®J ±aS©§ttl3:. (a) a 

36. *aRi?Bafre>sa3^«»s* y?-©a«is 
ntftoT. *aBT/aaa*©B*aittfo. 05 

-0. 6T*5JPU7l2>»#a«a€*L, fiOBE 

Tj*icj:aitan»fi*6oom2 /gJ3LtT»a^#* 
aix«fcfc. (b) 'J^>?i»B<t3/^l ht©a^a* 

ft 3/^1/ h©¥^«afl*1 MmJslTT»y. frO (2) 

aasicfcuao 1 . Mm^T0i?tsi^^t5i?L 
atrsaaaafiicjiyaaens. 

[0006] *aB^-c«fflT3aie©?P , J7l2>?R*t* 

«a**T«^»^»aa* ujitt. pas^t* 

tt. ^SlffiSSAlCi: 5^^826 0- 1 5 2 
5 5 4 ftJ$Bg 6 0- 1 7 0 163 5&«fiBlCE 

to t7 fort t&tomsmxfrz. 9?«aa<t**nt 



OH 



4CH S ) 



[0007] *S>BS(;:»<75S*JS*«e#'J 
TI3. 112(07! y-JH4*.KSSWr55S«R<t* 
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*i*l>^t-fc\lW? )l? t K i:©*8£1fc"C3DSS1$5£S 
13 7|"OtZ* 7)1x11 F. 712 h 7Jlxx t K . yilU-il 

«) tL-c*K?ftTi»a*«7ay-ii*«ai ota 

^ijiPAsit ±te©rt g^g&^ts$©M*i 
toTfcy. W*tf&©J:3(cLT«SftTS;:ttfTe 

{00083 «ttLfc*aa*a*tf'J*-u:«LS 

OAaaitttRftayoAaoaaMSATa. ax 

Efcfcurtt. SMfciBStfy^-**?;-)!,. 7 
iz h>fcau«*5©»«IC»*et*fcft. 

att*3S2DL, +£ica*Tfttfiu*. *fc, ^sjsfc 

aa*©aa»j:i/»tticj:D-ca«tf. aaifci 

««. matt fft«*fc(3-tn€>©a^© 
aic intra. fr< LT»e>nrc«<t«:ia. 2U»t»b 

1£affi»*"C3 5 0-8 OO'C. #£b<(3350-7 
OOt, ttrlC#£L<(34 0 0-6 00*C©»jg$TJO 
aSttS. 3f*a*«S*y 7- ©frfr 

naimitiiaBftfca. w*.tfaa. 7)hj>. ^y 
oa. naftaaaaa. »ai>i3K2-cfc 
y. aa^»su<ffli^n5. frfraifafttasfflft 

ftfctt»*0€*»5i*tt»*aaicj:t>T*^ica» 
ractictoT. asaa<**icd*n5aaa€»* 
TacttfT*. *©«;:n€fcfflra*:Jtaffi»©* 

SttPASSftSCfctfT* 5. 
(0OO9) *ftBS-cffifflT5C©«t^^PASI3. * 

aa^/«aa?©aT»it (WTH/cjtti^) a* 

0. 05-0. 5. #2L<I30. 1-0. 35©7tf'J 

7-6>a#a«a**trt»5. xaaa (cukq)' 
icjtnar. • t-?©t&gi320-c3?LT2 o. 

5-23. 5* ©WlCffSU SfcC©y-f> ' fcT-$ 

©ffiic4 n -4 6* ©raic^n- Knsftfi© 

T5. TtttoSlEPAStt. *'J7l2>&©A>tz> 

©$«aji^'j7t2>»»?W(u^-^agicaa 

Lfctj©-C»5fcS»?nS. H/CittfO. 



eaafc urai»fci:jfcaasi©*tta©aaa*^a< 
n»a. —35. c©fgtfo. 0 5?fc$fi©4»£ici3. ^:>te© 

Si^fiTLTLI^. *£B8-C®B-t3PAS©BE 

Taic^aitaaaaiae oom2 / g isi±T*s. 6 
oom2/g*a©«ft. *a«©a%aaa«ai«fe 

*ju*-aaMSTu sfca»»©seft€»<. 

[00 10] *aWtC6l» , Ctt, PASI3.tE©»(C6 

oom2 /gtt±ti»5ai»itaffia€*Ta©T*© 
eaic*$ y Lt+^mi, r^t> 
?su5p Ascfcraeit+tfsieasrcttf-c* 

3. U* N L^^6PAS©^SA^ST?at. PAS 
[0 0 1 1] #fcBB©tJffilcmtTl3±fB©L i CoO 

2 ©YQaaa. sm^tc. r^5aaicnjott* 

IC1 fi rn £ATX$>2>Zt#£WT$>Z>. Cfi.13. 5t(c3i 
^fcRBB«©**L^P ASA^SlcMflR^<-t©if 6» 
aSft€ + aiC5ISiiiL$a©(C*4UTL i Co02 © 
«iS^X*rffSfc-t©^5ftdSfi€+^3ie 

ffirct^au<'35rc«>T«a. rs*>*5. aa* 1 ! 
aa*©an^*aft€afcLTi»fctbTb, *©^ 

[0 0 1 2} *^B^©1JffiJcftL»T. PAS/L i Co 

02 ©jtaacft6«^caa©fflaicj:-3TBfty» 

* *)<9 0/1 0-1 0/9 0 (Sfiifc) . 43IC7 0/3 

o— 30/7 oTa&ac ttfjffsui*. ^cl \ coo 
2 ^iBiaj?sta^ttj©»ftT*5Mxatt^£feiD 

tt3«G]fi<fc5. PAStLiCo02 ©»^tt»€S1to 

afcra*aw©*»«aatt«*tf&©j^icuTa 

i£T5C tJt^-cea. Tnjt)5. PAStL i Co02 

^.x^^-ra. :(D^PAst l i C002 ©jgjsra 
»<*. aaaa©a«LanaffiT»titf jtt^»*ft« 
^sft-cfc*. aa?naaa*j. *saHat3*£Bjnc 

*3HTttlCRE6nat,©-CI3ns< . -aica&flaffi 

«cai^nat©^e>HsaiRux«fflrntf <tu. p 

AStLiCo02 (3. foZ>fr£ttoffi'£(DtiLB.$T:m%] 
IzW&LTzfe'&'&LXb. STzPAStL i Co02 t 

[00 133 WVt&t UT(3H(CKS?nat©"C(3^ 

aaa^a€fflt»5cta*»sui\ ^s^PAstfi 
a©^gfi»L i C002 tta^icjjya^uxaa* 

ftS«#, ttSBTSfflna^(cM»r3wi:«L l Co 

02 (^n©aaa^) a©ffBicj:ya 

LU. i^TL i Co02 $PAsic<tor^e>n5^ 
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h U v?*4MC*9K<ca«?1*'Sfc«>(C(3:P ASfc L i 
Co02 fc«|5|^(C»^a*r59©^j£^a2LL^ 

«tysft(c»e»na. *©-«^?t. «*tf«Ky 

^9i* (Li2Co3) fcftttDMJU h (C o C 03 ) 
t*900lCTaD»LT»6tl5. 'J^OA^uMJUh 

ia-jttWi^L i xcoo2 t»?n«6 i . *©*«»& 

TL i Co02 t"»Kt) 13. xOflUCOl^TttlCBS 

[00 1 5] fftQlOtfeJHffilCftlt'CB. HW>T» 
IfflrjL iCo02 ^PAS7h'J 

cn€BL'ft*ifel3Sltf»U<*S<fcy, Srcfcjg 

[00 16] 
[JCttfl] 

XSfcfll PASRl/L i Co02 ©&i£ : - 
(1 ) P AS©S!i£ 

*t5»/*€«aJtT1 o/2 5/5©tt*T3£Lfc 

7, ^ 'J - £ 1 OcmXl OcrnXI c m(D^C«£Li?s 

i oo'cr i ■sraao&LTWftu/c. cos^^vu 

3- v h^ftjp + lcAn, g^^T4 0*C/B^(D 

ret*. *2fcu. axiiTlMTacfcicj^T. t£4*©p 

AS€«f:. C©P AS©B ETj$tCj:SJt»ffi»l32 

ooom2 / g tis«)r^e^fii"Cfe ore. £rcx,$# 

Mm. O. 7 Mm. &1/0. 4/imCPAS^tl* 

r^. rjifc. PAS^©^^Sl3tJ7»»»a ( f© 

<*j . B§«i54^n2Rfi 
?±) icj:y*«>rc. 

[00 17) (2) L i Co02 ©»!)£ 

mis©L i C002 €7jus^«7r;-ju5 jizmi^T® 
imHioano. 48B#r a i. 7 2b*wci»«?u 

S^n-?ri6. 5 Mm. 0. 6 Mm. 0. 4 M m© L 

i Co 02 &*£i$rc. sp^nasiaPAstRttic^? 
H»aaicj:ysBSufc. i»Tft©«sicfcL i coo 

urc. 



[0 0 18] 5*SS0'J2 
*i5ttS5. 2^m(DPASt™S6. 5 m m 0 L 
iCo02 5PAS/L iCo02 = 40/60 (ffifl 

it) ■c7ju5 7 v «!jn-^5JncAn. 2 4B§r B i (g^m 
2 B ) *>j;i/4 8Bfra (^is^ij2b) ft^uc. $e>n 
rcPAs^o'L i C002 ©ffiSttj«?inttfaTaB 
urctc^p as ©^^fasia-tn-eno. 5Mm&u 

O. 4MmT3borc. L i C o 02 I3$6£?n. ft^P 

Asa?tiwic££?n-ci»fcfc«>. Lico2iii? 

13.0. 5 MmiflJg-C^ore. 

[0019] fte>nrc»s«n oostaucfciu s« 
Ttf 'JE? *fcx*b>8SS3S£SU)DU SlfcUiJ: y 

at. a««a-5-i^J:y *>- hJK**m*. )??7 

-) lCJ:y. (0. 006Mmia±0. iMmWTOJffl 
?lffi&€*T3»l?U*«) / (0. 006MmU±l O 
0MmJUT©W?LE®€1IT3ffl?L<*W) ©it£#tf)rc 
irC5tnftl7 8KRI/B 1 KT&orc. C©«ffi*> 

^o^mmz i m(dl i c 1 04 ?Qtru>a-#* 
ore. z©«jfe€4. wc2^ras«ff»«ufc«2 

mA(D^?,T2. 5 V J Tfi^LSfi^^^Ti: t (C 

J:y«!i14tt€MLfc. £H££iic^T. 

[002 0] §IB£0!l3 

O. 4 MmCDP ASt^ffiSO. 4 M m © L 

1 Co02 $PAS/L iCo02 = 4 0/6 O CSS 
it) T*-f □>»*-JU5JUTl"?ra»#Lfc. r d ^" 
^□VStf-JUS JU€BUfc©T. PAS*3«fct/LiC 

002 ©tttt(C*8«<b«3«iT9fc. Z©»§«J€ffl 

frZxTz. c©«5feic-3t»x, sea«i tra»©^aT 

«ffi©HfiB€l7orc. ISjR€»llC^r. 

(0 02 1) 9gftfN4 
^l^fiSO. 7Mm(DPASt^^iS0. 6 M m © L 

i Co 02 ^PAS/L i C o02 = 40/60 CSS 
it) TA»ICTS-&L. Z©&#lCfiU 
TI3. P AS^ictl/L i Co02 &lC-t©tt&lC*£*d: 

R-rtw^trofc. c©as«€£n-cigftfti twaic 

(COl»T*«6«i fcH«©j5i*T««©»«€ffofc. 
JSS^^I [C^T. 

[0 0 2 2] itttfll 
^F^iSS, 2 Mm©PASt 5 l 2 ^)ljiS6. 5 M m © L 

i Co02 SPAS/L iCo02 = 4 0/60 (SS 

it) rafticTaturc. ft6nrcat«D€fflhrK«fi 
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001 fcfl3*ICLT*<i*»aL! iUfC^ft* &bZX 

tz. ctD^jfeicouT. %mmi tftmoumwm® 

[0 0 2 3] ittJffl2 

0 . 4 Mm£)P AS£¥K)&£6. 5 M m(D L 
i Co02 $PAS/L i Co02 = 40/60 (SS 

it) T?t$$icT^urc. ^e>nri?i^^^ffluT^Sffi 

Tz. C(D^)felCOUT. t®®<D?5&T:lZ®<D 

[002 4) Jt*30!l3 
¥E)f£flO. 4 MmOP AS t¥£)*ifl0. 6 Mm©L 
i Co02 £PAS/L i Co02 = 40/60 (S§ 

it) -c, *-fa>«tf-;u* jut i b^ssl/c. $e> 



[0025) il&WA 

¥iS)?fiS5. 2 MmCDP ASt¥£)tt&0. 6Mm£)L 
i Co02 $PAS/L iCo02 = 40/60 (Si 

it) r. jus jut i smfc-SLTz. $e> 

l , &i*T*%.z®?>zxTz. zo^mzo^x. 

[0026) ^S£ffl5 

HSfcGh bdfcUT. PAS/L i Co02 =60/4 
0 (Htit) t?3Wftt3. Rlf^&T^tlSML 
fc. 

[002 7] it&#j5 

[0028] 
[*M3 





PAS 
(jxm) 


LICoO, 


0. 1 fim 

(%) 


(mAh) 


?mW la 


0. 7 


0. 5 


7 8 


8. 0 


^ffifll lb 


0. 4 


0. 5 


8 1 


8. 0 


%mi 2 


0. 4 


0. 4 


8 3 


8. 2 


mffiW 3 


0. 7 


0. 6 


7 6 


7. 7 


turn i 


5. 2 


6. 5 


53 


6. 0 


JfcWJ 2 


0. 4 


6. 5 


74 


6. 4 


it*£#J 3 


0. 4 


0. 6 


68 


7. 2 


x&m 4 


5. 2 


0. 6 


64 


6. 6 


^JS««l 4 


0. 4 


0. 5 


83 


6. 2 


ttmi 5 


0. 4 


0. 5 


68 


5. 1 



[002 9] LiCo02 <D¥*)EiStf 1 Mml^TT^ 
2fcit*3042(cm>TI3. Wn$l£ftl 4%Xh 
[0 03 0] 



[ElfficDffl^^lftB^] 

[Eh] *^B^ (c ^^5^^(D3i$m^^^Lrct,^-c 
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ASMS? 



3 1 ) 



1 



mt 



1 2 



1 jEli 

2 JUS 
3 

3' 



(72)&B££ £ffl ft ft 

^S^»D$8fiJS^BjgS2T§6 -13 
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